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(54) Process for preparing ceramic powder 

(57) The process for preparing ceramic powder hav- 
ing a core-shell structure by dissolving a crystalline 
ceramic powder in water so as to leave a core portion of 
the ceramic powder while heating; depositing a compo- 
nent of the ceramic powder dissolved in the water on 
and around surfaces of the core portion thereof as a 
deposited material from the water by gradually cooling 
the ceramic powder and the water obtained in the step 
of dissolving; and firing a mixture of the ceramic powder 
obtained in the step of depositing with an additive at a 
high temperature to subject the deposited material and 
the additive to solid phase reaction to form a shell por- 
tion on and around the core portion of the ceramic pow- 
der The process can produce the ceramic powder 
having a core-shell structure from a crystalline ceramic 
powder, thereby achieving high electrical and mechani- 
cal features when formed into ceramic electronic parts. 
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Description 



BACKGROUND OF THE INVENTION 
s 1 . Field of the Invention 



10 



25 



30 



[0001] The present invention relates to a process for preparing ceramic powder and, more particularly to a process 
for Dreoanna ceramic nnw#rtor in a mra.rh^n M UWIBI lu ** P ,uues 5 



for preparing ceramic powder in a core-shell structure. 
2. Description of the Related Art 



22Lf!£ C6 T iC P °? d8r u h f infl 3 COre " She " StrUCtUre iS ^ such a manner that it comprises a highly 

crystaikne co re portion and a shell portion formed on and around the core portion and composed of a different compo 

TdSc rnatl 6 ! CeramiC ^ temP6ratUre ,8atUreS ° f 8 ° eramiC «" d —' »^ ^ 



S rL^r 1 ' 0 suchacore-shell structure can be prcxluced, for instance/by adrnixing ceramic pow- 

2^iS^r^ n ^ re !n 9 mixture 81 a high temperature to thereby subject » * ■* ™<*°» *» 

allow the additive to be formed on and around surfaces of the ceramic powder 

[0005] Further ri is favorable if ceramic powder having a core-shell structure could be produced from highly crystalline 

STndTon S^r* h .! 9hly CrySt *' ine C6ramiC PWder h3S 900d such 2 ffiSS 

stent and so on. The h,ghly crystalline ceramic powder, however, has the drawbacks that it is so low in reactivity that a 

SSjSt^ mPSratUre iS r6qUired t0 ^ ° f *** PteSe reacfion ' resurti "9 to a^TZu 

:Sc^me^ 
SUMMARY OF THE INVENTION 

35 I ^°?, 7 1 ™ erefore : P reserrt Mention has the object to provide a process for preparing ceramic powder with a core- 

■ SSLJTiSrSL? f h ? 1,18 0b,eat 1,16 PreS6nt inV9nti0n pr0vides 8 process for W«*fl ceramic powder, which 

£ZTh2££ ^ 3 CrySta '" ne ° eramiC ^ in water 80 38 10 leave a core portion of thece^am ic po£ 

« Sf» JS I V^ "T*" 9 3 COmp ° nent ° f ,he ceramic P 0 ^^ dissolved in »• water on and around sur- 
40 feces of the core portion thereof as a deposited material from the water by gradually cooling the ceramic cowd* and 

ss^rr in •sr of dissoMn9: ■ nd ^ step - ,iring a mwure ° f the ce " amic ^SKdSrs 

TeaS to fori shin f S 3t 8 "'f t8mPeratUre t0 SUbj6Ct *• dep0sited and •» a <*^ to so.id phaS 

reaction to form a shell portion on and around the core portion of the ceramic powder 

« SpJ^c^**"™ *" adVante9eS * thS PreS6nt inV6nti0n w '" bec °™ in me course of the 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
« I 0 *"? rf Th9 Pr0 ° eSS in acco,dance with 109 P rese "t invention can provide ceramic powder having a core-shell struc- 

111^1 osrted material from the water by gradually cooling the ceramic powder and the water obtained in tS 
tZp^ 

55 s^^^^i?^ ^ *• add * ve to ^ phase rea< *' on ,o fo * m a *- " « «s 

55 arouna tne core portion of the ceramic powder. 

,IS ° e . ramiC 1° US6 for thS preSent invention may include ' ,or exam P'e. barium titanate powder barium 

^ZllfTlT " ^ ^ ZirC ° nate P0Wd6r ° r l6ad titenate P"** a,thou 9 h *• cerarrdc r^deMo be 
used for the present invention is not restricted to those specifically stated above. 
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[001 2] As the crystalline ceramic powder to be used for the present invention, there may be preferably mentioned for 
example one Resized by hydrothermal method. It is to be noted herein, however, that the crystalline ceramic pow- 

S J? aCCOrd f nCe with the t» ocess of *» P resent '^ntion, it is preferred that the ceramic powder and water are 
heated at temperature ranging from approximately 80» C to 1 20° C. In this case, a speed of dissoMna the ceramic dow 
derin water can be facilitated by heating the ceramic powder and water under elevated p^^^^SS, 
that the durafaon o f heating the ceram,c powder can exert the effect upon the thickness of the shell portion of the 
SSTSS^ P °f er iS heat6d for 3 '° n9er fime ' on the one hand - the *- PoSn in be 

beSrne Wnne? ' " ** * ^ ^ ° n the ^ the * *• she " I"*" ™J 

S ft ? . the ^ * BraduaBy ^""S the at the rate of lower than 2» C. on the one 

H ram ' C l T der diSS0 ' Ved in *" Water "** not be *P« ited ° n and around surfaces of the core 
portion thereof as the deposed materia, to a sufficient extent. It is to be noted herein that, as the deposited material 

£°^ 51 -r F T her ;£ e additiVe to be USed for the present invention «™V Preferably include, for example Nb*0« Co,0. 
Mr0 2 ja 2 0 5 or VO* atthough the additive is not restricted to those stated hereinabove and any other aX'^ateo 
be used as long as it can achieve the effects sought to be attained by the present invention 
[0016] The present invention will be described in more detail by way of examples. 

Example 1: 



E2L, 5? f aut0Clave r re ^ 100 9ramS ° f high,y crystal,ine barium powder having an average par- 
n Srt ah^ vLSv ^™ by h ^erma. method, and 200 ml of purrf ied water and the autc^«a V e wa^cSl 

in alight way. The resuftng mixture was heated at temperature ranging from 80" C to 1 00° C for 5 to 1 0 hours as indi- 

^ol^C^ 

JSli J° the ; esultin9 barium titanate V°»«ier obtained at 50- C was then added 1.14 gram of Nb,O s and 

the resulting mixture was mixed with 5 mm 0ZrO 2 beads fori hour ^ 2 w 5 ana 

35 S s m i ^fS 9 f u' Ty ^!H m fi,tered yielding 3 cake *"* in **" was dri «* at 1 10° C for 24 hours, followed by 
firing it at 1 , 1 00° C for 5 hours in the atmosphere to give ceramic powder. 

[0021] The resulting ceramic powder was then analyzed with XRD. As a result the shift of a Deak at 45 2fi° (CuK n \ 
indicating the extent of soW solution of Nb into barium titanate is as shown ^SZlZ P ( ° } 

Se NoTa* D V'SKST * ^ ""^ * — and *« reSuftS a " sh ™ - 



Comparative Example 1 : 



. "T^l ? ^ 01 hiQhly CrySta " ine barium titanate P 0 ^ 61 " havi "9 an av *age particle size of 0 5 
,n ^ 6 1 f 0 5 ^ ° f Nb 2°s was admixed inta « "» each othe'and fired at 1 1u0« C 
? re ^'* n 9 ceram,c PO^er was then analyzed with XRD. As a result, the shift of a peak was observed 
at 45.26° (usual solid reaction) <s as shown in Table below. Further as shown in Table below the resulting ceramic ww- 
der was found to have its dielectric constant of 2,310 resulting ceramic pow 
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TABLE 



Sample 


Material 


Heating 
Temp. 

(° C) 


Heating 
Hour 
(hrs) 


Lower- 
ing Rate 
(° C/hr) 


Shift 

wl III I 

Of 
Peak 


uieiectric 
Constant 

e 


com par 
tive Ex 4 


a- 
*l 


Barium 
titanate 








45.26° 


2310 


Example 
#1 


A 


-do- 


80 


5 


2 


45.26° ± 
0.19° 


2813 


B 


-do- 


100 


5 


2 


45.26° ± 
0.24° 


2903 


C 


-do- 


80 


10 


2 


45.26° ± 
0.22° 


2755 


D 


-do- 


80 


5 


20 


45.26° ± 
0.07° 


2844 
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!J°! 4 L J™ 1 ".* 6 reSU ' tS 38 Sh0wn in Table above ' rt 15 found that *• cer ^c powder prepared in Example 1 has the 

s^s?ssss £ a r? e core po i ton havin9 a high ^ ~££Erj£z s 

S£n ^rth^l^L w .^"W* the ceramic powder obtained in Comparative Example 1. 
SSL ™ w m cerarmc powder obtamed in Comparative Example 1 had the dielectric constant at 2,310 *hte the 
crane powder obtained ,n Example 1 had the dielectric constarrt in the range of from 2J55 to 2.903 This ^ 



Examples 3-5: 

E « t I!! e t Pr0GedU !! S wer ! 1 ca T ied ° Ut in 8U * tanW| y *» same manner as in Example 1 with the excepion that 

p?a™* ssissr ,ead trtanate zirconate ^ * ,ead ttanate ^ us * <~~»i z 

[0027] As a result, it was found that substantially the same results were gained as in Example 1 above. 
Examples 6-8: 

MnO 81 Ta o S o P r W6 2 ° 0ndUC l!?. substantia,| y the sa ™ manner as in Example 1 with the exception that 
Mn0 2 , Ta 2 0 5 or VO s , was used as an additive, respectively, in place of Nb,0 5 

[0029J As a result, it was found that substantially the same results were gained as in Example 1 above. 
EFFECTS OF THE INVENTION 

is, the ceram.c powder having high electrical and mechanical features, particularly high temperature featureTcan be 
prepared at a relatively low temperature and at low manufacturing cost temperature features, can be 

so Claims 

1 • A process for preparing ceramic powder, comprising: 

le X °1S°S 9 3 comp ° nent ,^ the cerami <= PO"der dissolved in the water on and around surfaces of 

£e "/ ^° Slte ? materia ' fr ° m the by 9radual,y coolin 9 the cera ™ P°*der and 

the water obtained in the step of dissolving; and 
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the step of firing a mixture of the ceramic powder obtained in the step of depositing with an additive at a high 
temperature to subject the deposited material and the additive to solid phase reaction to form a shell portion 
on and around the core portion of the ceramic powder. 

2. The process for preparing the ceramic powder as claimed in claim 1 , wherein said ceramic powder is heated with 
water under elevated pressure. 

3. The process for preparing the ceramic powder as claimed in claim 1 , wherein said ceramic powder is barium titan- 
ate powder banum titanate zirconate powder lead titanate zirconate powder or lead titanate powder. 

4 " tSS V0 5 for Preparin9 me ° eramiC P ° Wder 33 Claimed in claim 1 ■ wherein said add *ive is Nb 2 0 5 , C030 4l Mn0 2l 
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